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Abstract: Introduction: World-wide, diabetes mellitus is increasing affecting millions of people and its related complications continue to be of great 
concern.  Hence, the issue of non- adherence to treatment recommendations is featuring as the major problem to achieve optimal control and 
management of the disease. Non-adherence to diabetes treatment recommendations is usually associated with increases in HbA1c   levels, 
hospitalization rates, disability and overall premature deaths. Background:  Mutare Provincial Hospital is a referral and a teaching hospital in 
Manicaland Province of Zimbabwe. Study Purpose: This study was done to determine the factors associated with non-adherence to treatment 
recommendations among diabetic patients attending diabetic clinic Mutare Provincial Hospital, Zimbabwe from February-April 2012.Research Design: 
An unmatched 1:1 Case-Control study was conducted in order to collect data from 104 Cases and 104 Controls. A total of 208 participants and aged 
between 19 and 98 were recruited to participate in this study. The majority of the participants were females (58 males and 150 Females). Semi-
structured questionnaire was employed to collect data from the study participants where face-to face interviews were administered to sixteen key 
informants. The majority of the participants, 78.3% (n=163) patients were on oral anti-diabetic regimens and 11.5 (n=24) were on insulin alone and10 
(n=21) were on both insulin and oral antigens. Findings: The results from this study indicated that the prevalence of non-adherence to medication was 
38.9%, diet43.3% and exercise 26%.  Factors which were found to be significantly associated with non-adherence to treatment after multivariate 
analysis were: financial constraints (OR 7.4; 95% CI 3.20-16-93; p<0.001), travelling away from (OR 2.8;95% CI 1.70-24.71; p<0.001), when very ill 
(OR6.6; 95% CI 1.45-30.50; p=0.014), eating out (OR 4.4; 95% CI 1.81- 11.13; p=0.001, longer duration of diabetes treatment ( more than 10 years OR 
3.1 CI 1.70-5.71; p< 0.001),  lack of detailed information on how to exercise( OR 2.3; distance from health facility (OR 2.5; 95% CI 1.15-5.50; p =0.02) 
and affordability of drugs (OR 3.7;95% C.I 1.81-7.59; p=0.014). However, receiving support from family (financial, material, emotional or moral OR 0.41; 
95% CI 0.20-0.8; p= 0.013), being a member of the Diabetic Association (OR 0.27; 95% CI0.15-0.53; p=0.001) and having attended more than two 
health education sessions in the past six months (OR 0.40; 95% CI0.17-0.93; p=0.003) appeared to be protective factors against non-adherence to 
treatment recommendations. Conclusion: Non-adherence to treatment recommendations among diabetic patients is a result of interplay of many, varied 
and multifaceted factors. Therefore, strategies to improve adherence among patients attending Mutare provincial hospital in Manicaland province 
requires the collaboration among important stakeholders such health care workers, the patients, care givers and the government. In addition, 
interventions are needed in order to enhance patient education, improve patients’ self treatment behaviours and facilitate the identification and self-
management skills on medication administration, dietary and exercise management. There is also need to widen the network of health care facilities 
through decentralizing the stocking and dispensing of diabetes drugs to peripheral sites.  
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———————————————————— 

 

Introduction 
Diabetes is the leading cause of complications including 
blindness from diabetic retinopathy, kidney failure and 
resulting dialysis and non-traumatic limb amputation. 
Persistent elevations of blood glucose may also  lead to 
long term complications that include macro-vascular 
damage, for example, ischemic heart disease, stroke, and 
amputation and micro-vascular damage. Nerve damage 
occurs in 60-70% of the diabetes population (Muteiwa 
2011). However, short-term complications include 
hypoglycemia, hyperglycemia, super-added infection and 
diabetic Ketoacidosis and hypersomolar (coma resulting 
from biochemical imbalances).  
 
 
 
 
 
 
 
 
 
 
 
 

The rate of developing heart disease and stroke in people 
diagnosed with diabetes is 2 to 4 times higher that of 
general population probably due to unstable atherosclerosis 
(Bisiriyu 2007, Muteiwa 2011). Several studies on this 
subject have indicated that non-adherence to treatment 
recommendations is a major challenge the world over 
whereby adherence to medications was about 50%  whilst 
for lifestyle behaviour modifications was shown to be very 
low( Kalyango et al 2008). Diabetes is regarded as the most 
demanding condition psychologically and behaviourally as it 
generally requires frequent self monitoring of blood glucose, 
dietary modifications, exercise and proper administration of 
the prescribed medication. It is imperative for diabetic 
patients to achieve optimal glucose control by strictly 
adhering to medication recommendations, diet and exercise 
in order to reduce long term complications associated with 
non-adherence to treatment recommendations. Various 
studies on patient adherence to diabetic treatment 
recommendations have also indicated that factors such as 
disease related, health service, and socio-economic, socio-
demographic variables such as age, race, gender and 
social support may have an influence on the patient’s 
adherence to treatment. However, most of the studies were 
carried out in  developed countries and other African 
countries and a few were done in Zimbabwe leaving   a 
knowledge gap on the prevalence and factors associated 
with non-adherence to diabetes treatment 
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recommendations  at Mutare Provincial Hospital and in 
Zimbabwe as a whole.  
 

Study background 
This study was conducted at Mutare Provincial Hospital, 
located in Mutare City in Manicaland province of Zimbabwe. 
It is a teaching and a referral hospital and its catchment 
area includes the whole population of Manicaland province. 
The Outpatients department at Mutare Provincial hospital 
offers various services such as general medical services as 
well as special services which are offered throughout the 
week.  It operates an out-patients diabetic clinic once every 
month. This was initiated as a result of the observation by 
health care providers that there was an ever increasing 
trend of diabetic cases. According to unpublished data at 
Mutare Provincial hospital, diabetes mellitus is the leading 
cause of deaths among the top five killer diseases, followed 
by malaria, hypertension, HIV/AIDS and cancer.  In June 
2010 Diabetic Association for Manicaland province was 
formed with the assistance of the Diabetes Association 
chairperson of Zimbabwe following a noticeable increase in 
the number of people diagnosed with diabetes. The diabetic 
clinic was initiated by the association as a way of helping 
diabetic patients improve self management of the disease, 
prevent complications such as stroke, kidney failure, 
blindness, impotence and diabetic foot through health 
education, maintaining blood sugar levels between 4-10 
mmoles and to speak in one voice to express their 
concerns as diabetic patients. In addition, the association 
helps patients to get moral and emotional support from 
other patients thereby reducing stigma associated with the 
disease. Adult patients aged 65 years and above receive 
free medical care including medicines when available at the 
hospital.  During the course of this study, diabetic clinics 
were held on the first Monday of every month for resupply 
of medication, medical reviews and check-ups.  
 

Methodology 
This study involved triangulation of both quantitative and 
qualitative methods in order to have a more detailed and a 
more balanced picture of the situation. Triangulation also 
helps to enhance the reliability and the validity of the study 
results. An unmatched 1:1 Case-Control study was 
conducted in order to determine factors associated with 
non-adherence to treatment recommendations among 
diabetic patients attending the Outpatients Clinic at Mutare 
Provincial hospital in Manicaland province of Zimbabwe 
between February and April 2012. A conceptual framework 
was designed to elicit health service, socio-economic, 
socio-cultural, disease and treatment factors associated 
with non adherence to treatment recommendations. See 
fig.1 below 
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Conceptual Framework 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Systematic random sampling  was used to select 104 
Cases and 104 Controls and as result a total of 208 
participants were recruited for this particular study. Sample 
size was calculated using the Cochrane formula at 95% 
Confidence Interval (CI), the Odds ratio of 2.1 of which a 
variable/factor may have a significance on adherence, 80% 
power and expected prevalence of  non-adherence of 

28.9%,  basing on the studies done by Bisiriyu 2007 and 
Kalyango et al 2008. The sample included both type 1 and 
type 2 diabetic patients. Data for quantitative part of this 
study was collected through the use of an interviewer 
administered semi-structured questionnaire with both open 
and closed questions and review of hospital based and 
patients’ medical records. Qualitative data was collected 
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through non-participant observation and through in-depth 
face-to-face interviews. Documentary review of patients’ 
medical and hospital based records was done in order to 
counter check the information supplied by the patients 
particularly on treatment modality, existence of co-
morbidities, number of doses taken on daily basis, age and 
date diagnosed with diabetes. Research instruments were 
pretested in order to test for the validity and reliability of the 
responses. The main inclusion criteria were: having 
diabetes, aged at least 18 years and above attending the 
diabetic clinic during the study period and willing to 
participate in the study through giving written informed 
consent to participate in the study. Patients with co- 
morbidities such as hypertension, asthma, HIV/AIDS and 
many other conditions were also included in this study. 
Patients who were very ill and those newly diagnosed with 
diabetes (less than one year) were excluded from this 
study. Ethical clearance to carry out this study was obtained 
from the Medical Research Council of Zimbabwe 
(MRCZ/B/298) Africa University - Faculty of Health 
sciences, Provincial Medical Directorate, Manicaland 
province, the Superintend for Mutare Provincial hospital, in-
charge of the nursing department and the Sister in -charge 
of the Outpatients department. Informed consent was 
sought from the study participants prior to participation. 

Statistical analysis of data was performed using Epi-info 
version 3.5.3. Relationships between and among variables 
were examined. Stratified analysis and multivariate 
modelling were done to check for confounding variables 
and to identify the factors associated with non-adherence to 
treatment. All statistically significant variables, of which the 
level of significance was set at p-value <0.05 in bivariate 
analyses were included in Logistic regression model. Chi-
square test and p-values were used to determine the 
significance level of the results/factors. Qualitative data 
collected from semi-structured interviews was categorized, 
coded and analyzed as emerging themes and summarized 
into figures and tables. This was done following several 
methods used by many authors in qualitative research as a 
guide (Bowling 2002, Silverman 2004, Pope and Mays 
2000 and Morse and Field 2002). 
 

Findings 
The diabetic patients involved in this study had been visiting 
the diabetic clinic established at Mutare Provincial hospital 
in December 2010. Table 1 below shows the socio-
demographic characteristics of the study participants. 
 

 
Table 1 Socio-demographic characteristics of Cases 

and Controls 
 

Variable 
Cases n= 
104(%) 
 

Controls 
n=104(%) 

Sex 
Male 25(24) 33(31.7) 
Female 79(76) 71(68.3) 
Age 
19-40 8(7.7) 8(7.7) 
41-60 38(36.5) 38(36.5) 
61- 80 57 (54.8) 54(52.4) 
Above 80 1(1) 4(3.8) 
Marital status 
Married 67(64.4) 59(56.7) 
Single 3(2.9) 2(1.9) 
Widow/Widower 34(32.7) 43(41.3) 
Number in the 
household 

  

1-3 24(23.1) 18(17.3) 
4-7 69(66.3) 79(75.9) 
8-10 9(8.6) 7(6.8) 
Above 10 2(2)  
Highest 
educational level 

  

None 9(8.7) 9(8.7) 
Primary 47(45.2) 38(36.5) 
Secondary 44(42.3) 51(49) 
Tertiary 2(1.9) 4(3.8) 
Adult education 2(1.9) 2(1.9) 
Occupation 

Student  1(1) 
Employed full time 15(14.4) 16(15.4) 
Employed part time 4(3.8) 2(1.9) 
Business/Self-
employed 

4(3.8) 9(8.7) 

Unemployed 81(77.9) 76(73.4) 
Place of residence 
Rural 49(47.1) 39(37.5) 
High density suburb 41(39.4) 53(51) 
Low density suburb 6(5.8) 8(7.7) 
Peri-urban 5(4.8) 4(3.8) 
Farm 1(1) - 
Mine 2(1.9) - 
Religious affiliation  
Traditional African 2(1.9) - 
Apostolic 22(21.2) 21(20.2) 
Orthodox 17(16.3) 26(25) 
Protestant 44(42.3) 40(38.9) 
Pentecostal  16(15.4) 14(13.5) 
None/Atheist 3(2.9) 3(2.9) 
Average monthly 
income 

  

None 73(70.2) 69 (66.3) 
<100 16(15.4) 12(11.5) 
100-200 7(6.7) 17(16.3) 
200-500 8(7.7) 6(5.8) 
Duration of 
diabetes treatment 

  

1-5 years 57(54.8) 53(50.9) 
6-10 years 26(25) 24(23) 
11-20 years 13(12.5) 11(10.5) 
>20years 8(7.6) 16(15.3) 

 

Socio-demographic factors and non-adherence  
 
Bivariate analysis 

Initial bivariate analysis indicated that there was no 
statistically significant association between all of the socio-
demographic factors mentioned in the above table. These 
included sex, age, marital status, and number in the 
household, highest level of education, place of residence, 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 3, ISSUE 9, SEPTEMBER 2014      ISSN 2277-8616 

70 
IJSTR©2014 
www.ijstr.org 

religious affiliation, occupation, and average household 
monthly income. 
 

3 Knowledge about diabetes and related 
complications  
Overally, knowledge about the causes or risk factors 
associated with diabetes was low among Cases and 
Controls. 46.2% of the Controls and 32% of the Cases were 
able to state at least two causes of diabetes and the most 

frequently reported causes were family history and age. No 
lifestyle causes were mentioned such as obesity, physical 
in activity, diet rich in saturated fats, low intake of fibres and 
processed foods. Surprisingly, higher knowledge was 
demonstrated on the signs and symptoms of high and low 
blood sugar and also the complications associated with 
having diabetes among both Cases and Controls. Table 4.2 
below shows knowledge on diabetes and its related 
complications among cases and controls. 

 
Table 2 Knowledge about diabetes and its related complications 

 

Variable 
Cases (n=104) 
N (%) 

Controls(n=104) 
N (%) 

Do you know the causes of DM?  

Yes 33 (32) 48 (46.2) 
No 71 (68) 56 (53.8) 
Signs & symptoms  
Feeling thirsty 85 (81.7) 88 (84.6) 
Sweating 60 (57.7) 59 (56.7) 
Frequent hunger 51 (49) 48 (46.2) 
Frequent urination 53 (51) 59(56.7) 
Kidney failure 25 (24) 30 (28.8) 
Headache 70 (67.3) 68 (65.4) 
Weight loss 7 (6.7) 3 (2.9) 
Complications   
Death 23 (22.1) 22 (21.5) 
Blindness 101 (97.1) 95 (91.3) 
Diabetic foot/ulcer 55 (52) 51 (49) 
Memory loss 48 ( 46.2) 47 (45.2) 
Impotence 3 (2.9) 1 ( 1) 
Amputations 80 (76.9) 76 ( 73) 

 

Clinical characteristics of the respondents 
87.1% (n=88) of the Cases and 77.9% (n=81) of the 
Controls were suffering from other diseases which included 
hypertension, asthma, ulcers, Tuberculosis and HIV/AIDS. 
As far as the duration of treatment for diabetes for both 
Cases and Controls was concerned, 57 (78%)  Cases and 
53(41.3%)  Controls had been on diabetic treatment for 1-5 
years,   26(25%) Cases and 24 (23%) Controls had been 
on treatment for 6-10 years. Thirteen,13 (12.5%)of the 
Cases and 11(10.5%)  of the Controls had been on diabetic 
treatment for 11-20 and 8(7.6%) Cases and 16(15.3%) 
Controls had been on treatment for diabetes for more than 
20 years. Most of the patients (72.3%) discovered their 
diabetic status during medical checkups for symptoms 
related to diabetes and or its complications. The majority of 
both Cases, 84(82.4%) and 83(79.8%) Controls were taking 
tablets only, 12 Cases (11.5%) and 12(11.5%) Controls 
were taking insulin only and 8(7.6%) Cases and 9(8.6%) 
Controls were taking both oral tablets and insulin. In 
addition, the majority of the participants, 85.3% Cases and 
80.7 % Controls were on Metformin and 81.7% Cases and 
82.7% Controls were on Glibenclamide. For those on 
insulin, 24(11.5%) protaphane was the most commonly 
used form of insulin. Among the Cases, 62.5% (n=65) and 
also 62.5 %(n=65) of the Controls were taking tablets or 
insulin three-times –daily. 35.6% (n=37) of the Cases were 

taking their medication twice daily,  31.7%(n=33) of the 
Controls were taking their medication twice-daily, 
1.9%(n=2) Cases and 2.9% (n=3) Controls were four-times 
–daily and 2.9% of those Controls were taking their 
medication once-daily. No one of the Cases reported taking 
tables or insulin once-daily. However, 49 % of the Cases 
and 57% of the Controls knew the names of the 
medications they were using, 17% Cases and 23% Controls 
were also able to name their medication and 34% Cases 
and 20% Controls did not know at all the names of the anti-
diabetic medications they were taking. In addition,  their 
glycaemic control was suboptimal and required more 
aggressive management of these patients.14.4%(n=15) of 
the Cases and 3.8%(n=4) of the Controls reported 
experiencing some side effects as a result of anti-diabetic 
medications which they used. The most commonly reported 
side effects were diarrhoea, headache, constipation, 
dizziness, nausea and vomiting. 
 
Figure 3 below shows the modes of treatment used by both 
Cases and Controls (N=104 Cases 104 Controls)  
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Figure 2: Modes of treatment 

 
Perceived barriers: Reasons for not adhering to 
treatment recommendations  
Various reasons were reported by cases and controls for 
failing to adhere to three diabetic treatment 
recommendations (medication, diet and exercise). 
 
Reasons for not adhering to medication 
Table 3 below summarizes the reasons for not adhering to 
medication reported by Cases and Controls. 
 
 
 
 
 
 
 
 
 

 
 

Table 3 Reasons for not adhering to medication/drugs 
 

Reason(s) 
Non-adherence to medication/drugs 

Cases 
(N=104) 

% 
Controls 
(N=104) 

% 

Forgetfulness 81 77.9  13 12.5 
Injecting self 11 10.5   3   2.8 
Financial constraints 53 51 14   13.4 
Travelling away from home 57 54.8 13 12.5 
Too much pill burden 40 38.4 10   9.6 
When I am very sick 14 13.4   7   6.7 
Side effects 15 14.4   4   3.8 
Presence of others make me 
uncomfortable. 

14 13.4   4   3.8   

        
Initial bivariate analysis of the reasons for not adhering to medication indicated that forgetfulness (OR5.5; 95% CI 3.81-7.99; 
p<0.001), taking too much drugs per day (OR2.9; 95% CI 1.39-6.25; p=0.05), travelling away from home (for example, attending 
funerals, work trips, meetings OR 4.1; 95% CI 1.01-16; p =0.05)  and financial constraints (OR 3.7; 95% CI 1.81-7.59; p<0.001) 
were significantly associated with non adherence to treatment recommendations. Similarly, Figure 4 shows a bar chart 
representing reasons for not following the prescribed medication recommendations. 
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Figure 3 Reasons for not adhering to prescribed medication 
 
4.6.2 Reasons for not adhering to diet reported by Cases and Controls 
The following were the reasons reported by the Cases and Controls (N=208) for not adhering to dietary recommendations. 
 

Table 4 Reasons for  not  adhering  to diet reported by Cases and Controls 
 

Reason(s) 

Non-adherence to diet 
 

   Cases 
(N=104) 

% 
Controls 
(N=104) 

% 

Eating out(Social gatherings) 51 49 14 13.4 

Financial constraints 71 68.2 23 22.1 

Poor self control 23 22.1   6 5.7 

Shortage of food 42 40.3 13 12.5 

Always feeling hungry 26 25 11 10.5 

Feeling stressed/depressed 17 16.3   5 4.8 

Health problems(blindness, shaky 
hands) 

  8 7.8 1 3 12.5 

Difficulty to change dietary habits 14 4.8   7 6.7 

Difficulty to reveal to host that one is 
diabetic 

4 3.8    2 1.9 

 
When also asked if diabetic diet was affordable, seventy 
(67.3%) of the Cases and 17(16.3%) of the Controls 
reported that it was not affordable whilst 87(83.6%) of the 
Controls and 34 (32.7%) of the Cases highlighted that 
diabetic diet was affordable. However, bivariate analysis of 
reasons for not adhering to diet revealed that four reasons 
were significantly associated with non-adherence to dietary 

recommendations. These included: eating out at social 
gatherings, friends’ homes, and restraunts (OR 2.7; 95% CI 
2.20-3.41; p<0.001), shortage of food(OR 2.9;95% CI 1.99-
4.47; p<0.005) and  financial constraints (OR4.5; 95% CI 
0.91-23.9 p<0.005) Similarly, Figure 6 below shows bar 
chart representing reasons for not adhering to diet.  
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Figure 4 Reasons for not adhering to diet 
 
4.6.3 Reasons for not adhering to exercise recommendations 

Table 4.5 below shows the reasons for failing to adhere with exercise recommendations highlighted   by the cases and controls. 
 

Table 5 Reasons for not adhering to exercises 
 

Reason(s)  
Non-adherence to exercise 
 

 Cases(N=104) % Controls(N=104) % 

 
Lack of information 

44 42.3 13 12.5 

Body pain 34 32.4 11 10.5 
Physical weakness 23 22.1 9 8.6 
Ageing 20 19.2 8 7.6 
Sickness 14 13.4 10 9.6 
Too busy schedule 11 10.5 5 4.8 
Exercise worsens illness 8 7.8 3 2.8 
Poor motivation 5 4.8 2 1.9 
Forget to exercise 4 3.8 2 1.9 

 
The main perceived reasons for not adhering to exercise 
recommendations reported above were lack of 
information/detailed written instruction on how exercises 
should be done( 42.3% n=44) body pain (32.5%; n=34), 
physical weakness (22.1%; n=23), ageing (19.2%; n=20), 
sickness (13.4%; n=14), too busy schedule (10.5%; n=11), 
exercise worsens illness (7.8%; n=8) poor motivation and 
forgetting to exercise. However, reasons shown to be 
statistically significant in bivariate analysis were: Body pain 
(OR 1.9; 95% CI 1.40-2.82; p<0.005) and lack of 
information or detailed written instructions on how to do the 
exercises (OR 2.3 95% CI 1.32-4.25; p=0.004). 
  
Perceived barriers to treatment recommendations 
reported by Key informants 
 
Age and the use of insulin 
One of the key informants, a nurse who was in charge of 
the female ward reported that most elderly  diabetic patients 

fail to adhere to treatment recommendations because they 
stay alone and cannot inject themselves, or can take less or 
too much dosage resulting in them being admitted at the 
hospital. She also pointed out that lack of standardized 
syringes may lead to wrong dosage. Lack of syringes at 
local clinics was also cited to be a major problem faced by 
diabetic patients who live in rural areas. Local clinics were 
reported to have tablets only and no insulin resulting in 
patients travelling to Mutare city to buy medication from the 
hospital or from private pharmacies. 
 
Economic hardships 
Key informants also highlighted that most patients do not 
adhere to treatment recommendations due to economic 
hardships as a result they cannot afford to pay for medical 
care services and also not afford to buy the recommended 
foods. 
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Religion 
The key informants also noted that some patients were 
urged to leave their medication in their churches. They are 
told that if they really believe in God they have to leave their 
medication God can cure their diabetes, said one of the 
doctors.  
 
Dose frequency 
It was also reported that patients who are both diabetic and 
hypertensive were more likely not adherence due to pill 
burden or confusion on whether they have taken the right 
medication or not. 
 
Cost of drugs and other resources 
The key informants also noted that diabetic drugs were 
expensive especially insulin and most of the patients taking 
insulin may not adhere. Again, insulin was reported to be in 
short supply and as result patients were requested to buy 
from private pharmacies. Shortage glucometers for patients 
to test their blood sugar levels before taking meals was also 
cited as the major problem faced by most diabetic patients. 
 
Storage of drugs (insulin) 
Most of the patients particularly those from rural areas were 
reported to have storage problems for insulin which need to 
be stored in cool places with temperatures ranging from 2-
8

0
c. Although diabetic patients are taught how to keep their 

insulin (for example, in a clay pot placed on top of wet 
sand), one of the nurses indicated that insulin may lose its 
potency because temperatures may exceed the 
recommended temperatures or may not reach the required 
degree of coolness. 
 
Pride 
Pride was also reported to influence non-adherence as 
some patients especially those who are rich may not 

adhere to dietary recommendations. One of the nurses 
said, ‘’One patient stated that he cannot be seen by people 
buying unrefined mealie-meal as this type of mealie is 
regarded as poor quality and associated with those who are 
poor and cannot afford to buy refined mealie-meal which is 
expensive.’ 
 
Alcohol consumption 
It was also indicated that some patients who take alcohol 
may forget to take their medication or may intentionally 
leave their medication due to the influence of alcohol. One 
of the key informants stated that one of the three diabetic 
cases who died in January 2012 died because he used to 
forget to take his medication after drinking beer. The wife of 
the deceased who was his care giver also confirmed that 
the patient did not want to take his medication after 
consuming alcohol. 
 
Distance: Travel cost 
Lastly, it was reported that diabetic patients might not 
adhere to treatment recommendations due to travel costs 
particularly those who travel long distances to the health 
care facilities. 
 

4.7 Association between socio-cultural factors, 
social support and non-adherence: Bivariate 
analysis 
 
Religious and cultural beliefs of the respondents 
Figure 7 below shows the religious backgrounds of the 
respondents (N=208: 104 Cases & 104 Controls) 
 
 
 
 

 

 
 

Figure 5 Religious backgrounds of the respondents 
 
Two questions were asked participants on whether either 
their culture or their religious beliefs barred them from 
following the treatment recommendations. Majority, 
97(93.2%) of the Cases (Non-adherers) and 102(98%) of 
the Controls (Adherers) claimed that there were no religious 
or cultural convictions on their adherence behaviour. 

However, 7(6.7%) of the Cases (Non-adherers) and 
2(1.9%) Controls reported that their culture hindered them 
from adhering to treatment recommendations particularly 
diet where culturally during social gatherings such 
weddings or funerals one is expected to eat food served 
there. The reason given was that refusal to eat may be 
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associated with bad connotations. Eighteen, (17.3%) Cases 
and 10(9.6%) Controls claimed that their religion barred 
them from adhering to treatment recommendations 
particularly to drugs and they also admitted to have 
consulted apostolic faith healers. These were from apostolic 
sects such as Masowe and Johanne Marange. 2(1.9%)  
Cases and 3(2.8%) Controls admitted to have had 
consulted traditional healers for treatment of diabetes. 
However, only one factor was shown to be significantly 
associated with non-adherence and this was consulting a 
faith healer (OR 1.7; 95% CI 0.77-3.87; p=0.048).  
 
Use of alternative medicines 
Although most of the respondents (93.4% n=97) denied 
having used some herbs to treat their diabetes, one of the 
interviewed doctors highlighted that some patients take 
herbs and stop taking their medications and come back for 
treatment after they have developed some complications. 
One of the doctors said, ‘’Although patients deny that they 
use herbs, one patient left her medication and came back to 
the hospital after she had developed some cataracts in the 
eyes’’. 
 
Perceived self-efficacy 
Three questions were asked respondents in order to assess 
how they perceive their ability to follow prescribed 
instructions on medication, diet and exercise. 61.1% of the 
Cases reported that they able to follow their prescribed 
medications and 38.9% stated that they were less confident 
in their ability to follow the prescribed medication. 56.7% 
claimed that they could strictly adhere to their dietary plans 
and 43.3% indicated that they were not able to strictly follow 
their recommended diets and 74% reported that they 

exercised regularly although they had no written 
instructions on which type of exercise they were supposed 
to do. 26% reported that they did not adhere to exercise 
recommendations. For Controls, 84(80.7%) claimed that 
they were able to exercise three times per week and 16 
(15.3%) reported that they were not able to exercise three 
times per week. 87(83.6) stated that they were able to 
strictly follow prescribed medications and 13(12.5%) 
reported that it was difficult for them to follow the prescribed 
medications regularly. 97(93.2%) of the Controls reported 
that they were able to follow the prescribed diet. 
 
Perceived threat 
A small proportion, 22.1% (n=23) of the Cases and 33.4% 
(n=34) of the Controls perceived the seriousness of the 
disease because they had members of the immediate 
family or friends who had died or were suffering from the 
same disease. They were the ones who would be taking 
positive initiatives to control and manage their diabetes. 
Those who were not aware of the seriousness of their 
disease were less likely to take steps to control their blood 
glucose levels. Interviews with patients admitted at the 
hospital on their perceptions about the seriousness of their 
disease indicated that their worries and concerns signalled 
when they had developed some complications and had 
been hospitalized. To them, these were signs that their 
health was deteriorating. Data from two key informants also 
revealed that patients delayed diagnosis and usually 
present to the hospital when they have some complications 
such as blurred vision, diabetic foot/ulcer, kidney failure, 
high blood pressure, stroke or memory loss. Table 6 below 
summarizes the associations between socio-cultural factors 
and non-adherence among Case and Control respondents. 

 
Table 6 Association between Socio-cultural factors and non adherence 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Facilitators of adherence to treatment recommendations 
 
Perceived benefits 
The vast majority of Cases (99%) and Controls (98%) 
agreed with the statement that there are some benefits for 
adhering to treatment recommendations (medication, diet 
and exercise) and they believed that taking their prescribed 
treatment plans would ‘help them to stay well’, ‘’reduces 

chances of developing serious complications’’, ‘keep their 
blood sugar and diabetes under control, feeling better 
physically and also have longer life span.’’  91 (87.5%) of 
the Controls and 70(67.3%) reported that diet and exercise 
help to control blood sugar levels and to reduce 
complications associated with low blood 

Factor/Variable  Case Control OR 95% C.I p-value 

Consulting an apostolic faith 
healer 

Yes  18 11 
1.2 0.77-3.87 0.048 

No  86 91 

Consulted  a traditional 
healer 

Yes  2 3 
0.65 0.10-3.99 0.39 

No  102 101 
 Ever used herbs to treat 
diabetes  

Yes  10 11 
0.62 0.23-1.67 0.24 

No  94 93 
Religion as a hindrance to 
adherence  

Yes  18 4 
2.7 0.82-9.03 0.75 

No  86 100 
Consistently receiving 
support from family members 

Yes  69 87 
0.41 0.21-0.79 0.005*** 

No  35 17 
Culture as a hindrance to 
adherence 

Yes  7 3 
3.6 0.73-17.9 0.08 

No  97 101 

Being a member of the 
Diabetic Association 

Yes 22 50 0.27 0.15-0.51 0.002*** 

 
No 82 54 
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sugar(hypoglycaemia) and hyperglycaemia. However, there 
was no significant association between believing that there 
were benefits for adhering to treatment recommendations 
and non-adherence. 
 
Social support 
There was a marginal difference between the Cases and 
the Controls with regard to their sources of social support. 
53.4 % (n=55) of the Cases and 50% (n=52) of the Controls 
received social support from their children and this included 
financial, material, moral and emotional support, 37.9% 

(n=39) of the Cases and 36.5%(n=38) of the Controls 
reported that they were supported by the spouses, 2.9% of 
both Cases and Controls got support from distant relatives, 
3.9% other sources such as Non Governmental 
Organizations and one reported that she got support from 
friends. 52(51%) of the Controls compared to only 
22(21.1%) of the Cases were members of the Diabetic 
Association for Manicaland province.  Figure 8 below shows 
a bar chart representing various sources of social support 
reported by the participants. 

 

 
 

Figure 6 Sources of social support 
 
Bivariate analysis of the relationship between social support 
and non-adherence revealed that consistently receiving 
social support from members of the family (OR 0.41; 95% 
C.I 0.21-0.79; p < 0.05 and being a member of the Diabetic 
Association (OR 0.27; 95% C.I 0.15-0.51; p< 0.0002) had a 
protective effect against non-adherence to treatment 
recommendations. 
 

4.9 Association between Disease / therapy related 
factors and non-adherence 
Table 7 below shows the association between disease or 
therapy related factors and non-adherence. 
 

 

 

Table 7Association between disease/therapy related factors and non adherence 
 

Variable  
Cases 
N=104 

Controls 
N=104 

OR 95% C.I P-Value 

1.Comorbidities Yes 88 81 1.9 0.91-4.04 0.05*** 
 No 16 23    
2.Duration of diabetes 
treatment 

      

a) 1-5 years Yes 57 53 1.9 1.40-2.82 0.004*** 
 No 47 51    

b)   6-10 years Yes 26 24 0.76 0.49-1.18 0.13 
 No 78 80    

c) > 10 years Yes 83 77 0.56 1.85-5.59 0.001*** 
 No 21 27    

3.Treatment modality       

a) Insulin 
Yes 12 12 1.0 0.42-2.34 0.58 
No 92 92    

b) Tablets 
Yes 84 83 1.1 0.50-2.37 0.08 
No 20 21    
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c) Both insulin & tablets Yes 8 9 0.31 0.08-1.20 0.06 
 No 96 95    

4.Number of drugs taken       

a)One 
Yes 17 13 0.89 0.57-1.39 0.60 
No 87 81    

b)Two 
Yes 82 69 1.2 0.48-3.46 0.82 
No 22 35    

c)Three or more 
Yes 90 89 1.4 0.80-2.40 0.31 
No 14 15    

5.Dose frequency per day       

a) Once 
Yes 2 3 1.20 0.72-2.60 0.42 
No 102 101    

b) Twice 
Yes 35 33 0.74 0.42-1.31 0.19 
No 69 71    

c) More than twice 
Yes 67 68 0.60 0.32-1.13 0.07 
No 37 36    

6.Side effects 
Yes 15 4 1.21 0.68-2.17 0.52 
No 89 100    

7.Complexity of drug 
regimen 

Yes `41 31 1.0 0.42-2.34 0.58 
No 58 73    

***Association is significant 
 
Co-morbidities 
A question was asked if respondents suffered from other 
diseases and 87.1% (n=88) Cases and 77.9% Controls 
were suffering from other diseases. Bivariate analysis 
indicated that the presence of two or more co-morbidities 
was statistically significant and associated with gradual 

increase in non-adherence to treatment recommendations 
(OR 1.9; 95% C.I 0.91-4.04; P< 0.05). The most frequently 
reported co-morbidities were hypertension, asthma, ulcers 
and HIV/AIDS. The graph, Figure 9 below shows the 
frequently reported co-morbidities. 

 

 
 

Figure 7 Co-morbidities reported by cases and controls 
 
Dose frequency per a day 
There was no significant association between the frequency 
of doses per day and non-adherence (OR 1.3; 95% C.I 
0.0.72-2.60).  
 
Duration of treatment for diabetes 
Bivariate analysis indicated that there was a statistically 
significant association between shorter duration of 
treatment for diabetes and non-adherence to dietary 
recommendations (1-5 years OR 1.9; 95% CI; 1.40-2.82; 
p<0.004). Longer duration of treatment of diabetes was 
associated with adherence to two diabetes-care 

recommendations particularly medication and diet( OR 3.2; 
95% C.I 1.85-5.59; p < 0.001).  
 
Treatment modality 
There was no significant association established between 
type of treatment taken for example, oral antigens, insulin, 
both insulin and oral tablets and non-adherence. 
 
Side effects 
Only small proportions, 15 (14.4%) of the non-adherers and 
4 (3.8%) of the adherers reported that they experienced 
adverse drug events due to anti-diabetic drugs such as 
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Metformin and Glibenclamide). 7(6.7%) associated the side 
effects to Metformin, 5(4.8%) attributed the adverse events 
to Glibenclamide and 3(2.8%) were not sure of the cause. 
 
Complexity of drug regimen 
No significant association was found between complexity of 
drug regimen and non-adherence (OR 1.0; 95% CI 0.42-
2.34; P=0.58). 
 
Number of drugs taken 
86.5% (n=90) of the Cases and 76.9% (n=80) of the 
controls were on treatment of other co-morbidities. Of the 

cases 91.1% (n= 82) were on blood pressure treatment, 
4.4% (n=4) HIV/ART treatment, 2.2% (n=2) were taking 
some pain killers and 2.2% (n=2) were on Tuberculosis 
(TB) treatment. For controls, 69 (86.3%) were on blood 
pressure treatment, 7(8.8%) were taking some pain killers, 
3(3.8%) were on HIV treatment and one was on fungal 
treatment. However, there was no significant association 
between number of drugs taken and non-adherence. Figure 
10 below shows other drugs other than anti-diabetic drugs 
which were taken by the respondents. 

 

 
 

Figure 8 Drugs taken to treat other conditions 
 

4.10 Association between health service factors and 
non-adherence: Bivariate analysis 
 
Availability of drugs 
When asked about where they got their anti-diabetic drugs 
from, 72.5% (n=151) of both cases and controls indicated 
that they got all their drugs at Mutare Provincial hospital 
pharmacy, 20.6% (n=43)  cases and controls reported that 
they obtained some of their medication from private 
pharmacies and some from Mutare Provincial hospital 
pharmacy. These were those patients who were on both 
insulin and oral treatment who obtained tablets such as 
Metformin and Glibenclamide at MPH pharmacy and had to 
sometimes buy insulin from private pharmacies when not 
available at MPH. Data from 10 of the 16 key informants 
revealed that insulin and some anti-hypertensive drugs 
were always in short supply at the hospital and in most 
cases patients were requested to buy from private 
pharmacies in town. Two case respondents reported that 
they obtained their medication from their local clinics in 
town. Those from rural areas indicated that there were no 
anti-diabetic drugs in rural clinics. However, those who got 
some of the medications at MPH were 2.0 times likely not to 
adhere to their medications compared to those who got all 
their medications (OR1.9 ;95% CI 1.22-4.38; p=0.004).  
 
 

Affordability of medical services 
95% of the non-adherers indicated that services were not 
affordable as it was not easy for them to pay consultation 
and medication fees. 11(10.5%) reported that they had 
managed to raise $6 consultation fees in order to have their 
medical cards stamped and go back home unattended. 
Further probing into how they would get their medication 
revealed that they would wait until they get the money then 
would buy from private pharmacies. Only 5% of the Case 
respondents reported that they could afford to pay for their 
medical services with easy.  It was further found that 82 
(91.1%) of the cases who could not afford had co morbid 
hypertension (Blood pressure) and anti-hypertensive 
medication were very expensive especially from private 
pharmacies. Data from one of the specialist doctors 
indicated that the services were not affordable to most of 
the patients and he reported that, ’It is not easy for most of 
the patients to pay for the services especially those with 
diabetic foot and need skin grafting. Most of them are not 
employed and are suffering from the disease which requires 
regular monitoring.’’  
 
Health education  
100% of both Cases and Controls reported they had 
attended health education sessions. Three questions were 
asked to assess if the respondents had ever received: 
detailed instructions about how they were supposed to 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 3, ISSUE 9, SEPTEMBER 2014      ISSN 2277-8616 

79 
IJSTR©2014 
www.ijstr.org 

administer their medication, detailed written instructions 
regarding healthy dietary habits and written program on 
how to exercise. Most of the respondents, 99% (n=103) of 
the Cases and 98% (n=102) of the Controls highlighted that 
they had received detailed instructions on how to administer 
their medications. 92.2% (n=100) of the Cases and 98% 
(n=102) of the Controls reported that they received detailed 
written instructions regarding healthy dietary habits from the 
health care workers (See Appendix VII: MPH Diabetic Diet 
Sheet).  Surprisingly, only 22(21.1%) reported that they had 
attended more than two sessions in the past six. 72(69.2%) 
of the Controls had attended more than two health 
education sessions in the past six months prior to this 
study. Having attended more than two health education 
sessions was protective against non-adherence to 
treatment recommendations (OR 0.40; 95% CI 0.17-0.53; 
p=0.003). However, health education is mostly provided by 
nurses. When asked if they educate their patients on how 
they should take their medications, one of the interviewed 
doctors indicated that he had no time for educating the 
patients as the queue of patients requiring to be served 
would be long due to shortage of doctors and time 
constraint. As a result they leave everything to nurses and 
pharmacists who distribute the drugs to the patients. This 
was also confirmed by one nurse who reported that, 
‘’Shortage of staff makes it difficult for us to discuss at 
lengthy with diabetic patients as other patients with other 
conditions will be waiting to be served.’’ 
 
Waiting time 
Although no statistically significant association was 
established between waiting time and non-adherence, 
waiting time was the major issue that came out strongly 
from the participants. 46.1% (n=48) Cases and 39.4% 
(n=41) Controls reported that they were not happy with the 
time they wait to be served. One male respondent from the 
Case group said, ‘I do not stay in Mutare, I travel all the way 
from Honde valley and I  wake   up very early so that I beat 
the queue but I spent the whole day waiting to be served. I 
think it’s better to buy my medication from private 
pharmacies than wasting my time coming here.’’ However, 
16.3% (n=17) of both Cases and Controls reported that 
nurses were very efficient but doctors were always not 
available when they want to see them. They had to wait for 
3-4 hours for them to come and serve them. 
 
Patient-provider communication 
100% reported that communication with nurses and local 
doctors was done using their first language, Shona. 
However, English was used when communicating with 
specialist doctors and expatriate doctors from other 
countries. Due to English language barrier among most of 
the elderly patients, communication was either through the 
use of a nurse or a caregiver who usually was a member of 
the family. These are supposed to interpret what the doctor 
says to the patient. Non-participant observer of how 
expatriate doctors from non-English speaking countries 
communicate with their patients highlighted that 
communication was really a problem as these doctors may 
fail to clearly explain what the patients should do. In some 
cases nurses ended up telling patients what they thought 
the doctors had said. This might compromise the patient’s 

adherence although no significant association was 
established between patient-doctor communication and 
non-adherence to treatment recommendations. 
 
Time last seen by a doctor/health worker 
62.5% (n=65) Cases and 68.3% (n=71) Controls reported 
that it was less than 3 months since they were last seen by 
a doctor. 38 (36.5%) of the Cases 33(31.7%) of the 
Controls  reported that it was more than 3 months since 
they were last seen by a doctor. No statistically significant 
association was found between time last seen by a doctor  
or by a health worker and non-adherence to treatment 
recommendations. 
 
Staff attitude 

Majority of the respondents, 71.2% of the Cases and 79.7% 
of the Controls expressed their satisfaction about the way 
they were treated by health care workers and they regarded 
it as,’’ Excellent’’. One female respondent from the Control 
group reported that ,’’They are good, they care for us and 
they always make sure that diabetic patients are the first to 
be served because of our condition, if we wait for a long 
period of time we can  faint’.  Non-participant observation 
by the researcher also confirmed that patients were 
welcomed in a friendly way, were free to express their 
concerns and asked questions on issues they needed some 
clarifications. For example, during health education 
sessions, patients were given the opportunity to ask 
questions and the healthcare workers answered the 
questions clearly. 
 
Figure 11 below shows how the respondents rated the 
attitude of health care workers towards diabetic patients. 
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Figure 9 Attitude of health care workers towards diabetic patients 
 
Bivariate analysis indicated that health service factors 
which showed a significant association with non-adherence 
to treatment recommendations included: Availability of 
some or none of the drugs (OR 1.9; 95% CI 1.22-4.38; 
p=0.004), Cost/affordability of drugs (OR 1.7; 95% CI 1.32-
2.98;  p< 0.004) and distance of 51-100km from health care 
facility (OR 2.5; 95% CI 1.15-5.50; p< 0.02). Ever attended 

health education (OR 0.40; 0.17-0.93; p < 0.003) and 
having attended more than two health education sessions 
were protective against non-adherence. 
 
Table 8 below summarizes the association between health 
service factors and non- adherence. 

 
Table 8 Association between health service factors and non adherence 

 

Variable OR 95% C.I P-Value 

1.Waiting time 

< 1hour 0.97 0.26-3.53 0.96 

1-2 hours 0.75 0.23-2.44 0.63 

3-4 hours 1.0 0.31-3.39 0.96 

>5 hours 0.62 0.15-2.58 0.51 

2.Communication using 1
st 

language 1.2 0.42-3.14 0.48 

3.Time last seen by health worker  

< 3months 1.29 0.72-2.31 0.37 

>3months 3.1 1.72-5.59 0.009 

4.Cost of drugs/affordability 1.7 1.32-2.98 0.004*** 

5. Availability of drugs 

a) All drugs    

b) Some of the drugs  or none 1.9 1.22-4.38 0.004*** 

6. Distance of home from health  facility    

a) Below 15km 0.80 0.30-2.12 0.66 

b) 16-50km 1.5 0.70-3.4 0.27 

c) 51-100km 2.5 1.15-5.50 0.02*** 

7.Health education 

-Ever attended health education 0.40 0.17-0.93 0.003*** 

-Number of sessions attended    

a) None or one 1.3 0.72-2.60 0.20 

b) Two or more 0.58 0.31-1.07 0.05*** 

 

Multivariate analysis: Logistic regression  
Logistic regression model was used in order to adjust for 
possible confounding variables. Factors which were found 
to be independently associated with non-adherence were: 
financial constraints (OR 7.4; 95% CI 3.20-16-93; p<0.001), 

travelling away from (OR 2.8;95% CI 1.70-24.71; p<0.001), 
eating out (OR 4.4; 95% CI 1.81- 11.13; p=0.001,  lack of 
detailed information on how to exercise( OR 2.3; distance 
from health facility (OR 2.5; 95% CI 1.15-5.50; p =0.02).  
Those who could not afford some of the drugs were 3.7 
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times more likely not to adhere to medication 
recommendations compared to those who afford all the 
drugs (OR 3.7;95% C.I 1.81-7.59; p=0.014). However, 
receiving support from family members (financial, material, 
emotional or moral OR 0.41; 95% CI 0.20-0.8; p= 0.013), 
being a member of the Diabetic Association (OR 0.27; 95% 
CI0.15-0.53; p=0.001), longer duration of diabetes 
treatment ( more than 10 years OR 3.1 CI 1.70-5.71; p< 
0.001), and having attended more than two health 

education sessions in the past six months (OR 0.40; 95% 
CI0.17-0.93; p=0.003) appeared to be protective factors 
against non-adherence to treatment recommendations. 
Other factors were not retained after they were fitted into 
the logistic regression model and these include shorter 
duration of treatment for diabetes and socio-cultural factors 
such consulting apostolic faith healers and not consulting a 
traditional healer. Results of logistic regression analysis are 
shown in Table 9 below. 

 
Table 9 Logistic regression model on possible predictors of non adherence 

 

Variable OR 95% C.I P-value 

Social support 

Receiving  support  from family members 0.41 0.20-0.82 0.013 

Being a member of the Diabetic Association 0.27 0.15-0.53 0.001 

Reasons for non-adherence to drugs, diet &exercise 

Financial constraints 2.8 1.70-24.71 0.001 

Travelling away from home(trips, funerals, work) 7.4 3.20-16.93 0.001 

When very ill 4.8 2.13-10.70 0.011 

Eating out 4.4 1.81-11.13 0.001 

Shortage of food 3.2 1.75-5.59 0.001 

Too busy schedule 2.5 1.21-5.20 0.017 

Lack of information/detailed instruction on 
exercises 

2. 6 1.19-5.71 0.01 

Disease and therapy related factors 

Duration of diabetes treatment(> 10 years) 3.1 1.70-5.71 0.001 

Health services factors 

Distance    

51-100km 2.5 1.15-5.50 0.02 

Affordability of drugs 3.7 1.81-7.59 0.001 

Health education    

 Attended two or more sessions in the past 6 
months 

0.40 0.17-0.93 
0.003 
 

 

Discussion 
 

Socio-demographic factors and non-adherence 
In this study, it was found that there was no significant 
association between socio-demographic characteristics of 
the participants and their non-adherent behaviour towards 
treatment recommendations.  These findings are consistent 
with studies by Jackson (2010) where no socio- 
demographic variables were significantly associated with 
non-adherence. This is however in contrast with quite a 
number of studies which revealed significant association 
between socio-demographic characteristics and non-
adherence (Kalyango et al 2008, Bisiriyu 2007, Rasaq 
2009, Harris 1993, Kumar and Halesh 2010).  For instance, 
a study done by Uchenna et al (2010) in Nigeria, indicated 
that socio-demographic characteristics such as female 
gender (OR 3.8; 95% C.I 20.00-64, age 51-89(OR 9.6; 95% 
C.I 6.02-15.58; p<0.0001), single marital status (OR 3.2; 
95% C.I2.05-5.15; p<0.0001), secondary or tertiary 
education (OR 0.071; 95% C.I 0.04-0.12; p< 0.0001) and 
being employed( OR 4.4; 95% C.I 2.26-8.74; p< 0.0001) 

were significantly associated with medication non 
adherence. The difference between the findings of this 
study and that of Uchenna’s  may be due to the methods 
used to collect data. However, lack of significant 
association between socio-demographic factors and non-
adherence in this study might be attributed to small sample 
size compared to the sample sizes of the previous studies, 
208 in this study as compared to 370 used by Uchenna et 
al (2010), Kumar and Halesh (2010) where the sample size 
was 804 and Khattab et al (2008) also used a sample of 
917(455 males and 462 females. 
 

Socio-economic/cultural factors and non-adherence 
 
Social support 
The results of this study indicated that receiving support 
from members of the immediate family was associated with 
adherence to treatment recommendations. This was similar 
to the studies conducted by Uchenna et al (2010), Tiv 
(2007), Glasgow (1988), Kalyango et al (2008) and Bisiriyu 
(2007). Perceived self-efficacy 
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The results of this study highlighted that people who were 
more adherent had a higher level of confidence in their 
ability to follow medical recommendations and expect 
meaningful positive consequences for adherence. Again, 
they had a more positive relationship with their health care 
providers. These results are similar to the findings study 
conducted by Ciherman (2011). 
 

Disease and treatment related factors associated 
with non-adherence 
  
Existence of co-morbidities 
In this particular study, bivariate analysis indicated there 
was a significant association between co-morbidities and 
non-adherence. This is in contrast with the study by Hashmi 
et al (2004) which reported no association between co-
morbidities and adherence.  In this study complications 
which were most prevalent among the patients included 
blindness (25%), diabetic foot (8.6%), leg amputations 
(11%), memory loss (1.9%. It could be that those who were 
suffering from these complications became adherent after 
they had developed some complications as a result of non-
adherence to the prescribed recommendations.  
 
Number of drugs taken and route of drug 
administration  
In this study no significant relationship was found between 
route of drug administration (oral tablets or insulin) and non-
adherence. This means that this factor did not predict non-
adherence among these case and control respondents. 
This is similar with the studies by Kalyango et al (2008) and 
Grant et al (2004). This was different from the study 
conducted by Chua and Chan (2011) where a significant 
association was found between combination of oral tablets 
and insulin and lower adherence  to medication (OR 3.1; 
95% CI 1.7-5.7; p<0.001). 
 
Types of drugs taken and dose frequency 
In this study, no significant association was found between 
types and number of drugs and non-adherence. The finding 
is similar to the results in other studies (Kalyango et al 
2008, Grant et al 2004). However, this was in contrast with 
other studies which indicated that the types of drugs taken 
and the frequency per day appeared to have an influence 
on non-adherence. For example, a study by Khattab et al 
(2008) revealed that compared to patients who were on oral 
anti-diabetic agents alone, those who were on other 
treatment modalities were more likely not to adhere. In the 
same study, insulin in combination with oral anti-diabetic 
agents was associated with odds of poor glycaemic control 
(OR=7.50, p< 0.05). Another study conducted by Lam et al 
(2007) indicated that the use of respiratory drugs (inhalers) 
by those patients who were also using anti-diabetic 
regimens was associated with drug non-adherence 
 
Duration of treatment for diabetes 

This study indicated that shorter duration of treatment for 
diabetes (1-5 years) was significantly associated with non-
adherence to dietary recommendations (OR 1.9; 95% CI 
1.40-2.82; p< 0.004). Longer duration on treatment for 
diabetes was associated with adherence to medication and 
diet. These findings are in agreement with the findings of 

the study conducted by Patino et al (2004).  However, this 
was not similar to the findings of the study done by Khattab 
et al (2010) which showed that longer duration (more than 7 
years) was associated significantly with poor glycaemic 
control. Shorter duration of treatment for diabetes in this 
study may be associated with limited behaviour change 
particularly lifestyle modification whereby an individual is 
supposed to change his/her life style. For example, one is 
expected to adopt new dietary habits and reduce sedentary 
life style and be physically active. Again, those with shorter 
treatment duration may be tempted to continue with their 
usual lifestyles. On the other hand, longer duration of 
diabetes treatment may negatively affect physical activity 
and diet. A study done by Glasgow et al (1987) found that 
longer duration of diabetes was associated with non-
adherence to diet and exercise. It was reported that 
patients who had had diabetes for 10 years or less reported 
greater energy expenditure in recreational activities and 
exercising on more days per week than those with a longer 
history of diabetes. Patients with longer history of diabetes 
in the same study also reported eating more inappropriate 
foods, consuming a greater proportion of saturated fats and 
following their diets less well. 
 
Side effects  
Although respondents reported experiencing side effects 
such as diarrhoea, headache, dizziness, no significant 
association was found between side effects and non-
adherence. The small proportion of respondents who 
reported experiencing side effects might have been the 
reason why a significant association was not found. 
However, this was seen as inconviences and not 
necessarily linked to non-adherence. These findings are 
similar to the results of the study carried out by Kalyango et 
al (2008) at Mulago hospital in Uganda where no significant 
association was established between adverse drug events 
and non-adherence. This finding is in contrast with other 
studies in which patients who experienced side effects were 
more likely not to adhere to treatment (Chua and Chan 
2011, Grant et al 2004). A Malaysian study done by Lam et 
al (2007) also reported that patients’ self-perceiving drug 
effects was associated with non-adherence(OR 2.5; 95% CI 
1.2-5.2; p=0.017). In these studies the proportion of patients 
experiencing side effects was bigger than the one found in 
this study, 26.5% as compared 14.4% in this study. 
However, the effect of self-perceived adverse effects on 
non-adherence should be not be overlooked as it appears 
to be a risk factor for non-adherence and requires attention 
in future studies. 
 
Complexity of drug regimen 
Complexity of drug regimen was not confirmed in this study 
as potential risk factor associated with non-adherence. This 
finding is similar to the finding of the study done Kalyango 
et al (2008) where no significant relationship was 
established between complexity of regimen and non-
adherence. This contradicts with findings of other studies 
which indicated an association between regimen complexity 
and non-adherence (Lam et al 2007). Their study indicated 
that a complicated drug regimen was an important risk 
factor associated with drug non-adherence (OR 7.4; 95% 
CI3.2-16.9; p<0.001). 
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Conclusion 
The results of this study clearly highlight that non- 
adherence to treatment recommendations was associated 
with socio-economic/cultural factors such as the availability 
of drugs (OR 1.9; 98% CI 1.2-4.38;p when very ill (OR6.6; 
95% CI 1.45-30.50; p=0.014), eating out (OR 4.4; 95% CI 
1.81- 11.13; p=0.001, longer duration of diabetes treatment 
( more than 10 years OR 3.1 CI 1.70-5.71; p< 0.001),  lack 
of detailed information on how to exercise( OR 2.3; distance 
from health facility (OR 2.5; 95% CI 1.15-5.50; p =0.02) and 
affordability of drugs (OR 3.7;95% C.I 1.81-7.59; p=0.014). 
=0.004) and  cost/ affordability of drugs( OR 1.7; 95% 
CI;1.32-2.98; p<_0.004). However, factors such as 
receiving social support from family members i.e. spouse or 
children (financial, emotional, moral and monitoring drug 
administration),self efficacy, perceived benefits of 
medication and the desire to stay alive were found to be 
protective against non-adherence. Health service factor 
such as receiving health education in the past six months 
prior to this study was also protective against non-
adherence. 
 

Recommendations 
 

Provincial level: Ministry of health 
There is Need to widen the network of health care facilities 
that provide diabetes medication through decentralizing the 
stocking and dispensing of diabetes medication to 
peripheral sites. Need for intensive educational campaigns 
in order to increase awareness of diabetes especially in 
rural areas in order to sensitize people on diabetes and its 
related complications to avoid situations where patients 
present late at health care facilities.  Resource mobilization- 
Need to mobilize for funds to buy critical resources required 
in the management and control of diabetes for instance, 
glucometers, testing sticks, syringes and drugs particularly 
insulin. 
 

Institutional level: Mutare Provincial hospital 
 
Immediate recommendations 
Doctors should be always available especially during 
diabetic clinics to attend to diabetic patients in time and to 
avoid long waiting time. Constant supply of drugs especially 
insulin and anti-hypertensive drugs so as enhance 
medication adherence, develop a systematic mechanism/ 
strategy to determine prevalence of adherence and non-
adherence to treatment among diabetic patients, need for 
intensification of  training of diabetic patients in self-
management to reduce the existing barriers to treatment 
recommendations. There is also need to have a follow up 
program after patients are discharged from hospital. Health 
care providers should continue to provide health education 
to patients on the benefits of adhering to treatment 
recommendations. 
 
Medium- Long term recommendations 
World events such as the World Diabetes Day could be 
used as a forum to highlight issues about diabetes, risk 
factors, complications and treatment. Train more health 
care workers in diabetes care and management. Recruit 
more doctors/specialists specifically for diabetic patients in 
order to reduce patient waiting time. Need to mobilize for 

resources such as glucometers, testing sticks, syringes, 
drugs such as insulin to avoid situations whereby patients 
forced to buy from private pharmacies which are expensive. 
Also availing the drugs would reduce costs from the 
patients, increase adherence and reduce incidences of 
premature deaths due lack of insulin. Provision of Diabetes 
Self Management Education- Train patients on how to 
properly use glucometers to enhance their skills in self-
monitoring of blood sugar. Proper training on how to use 
insulin injections is also required for patients who use 
insulin dependent regimens. 
 
Individual level: Diabetes Patients 
Due to the fact that diabetes mellitus is one of the most 
psychologically and behaviourally demanding of all the 
chronic disease and its management wholly depends on the 
patient, the researcher therefore recommends the following: 
 
Immediate recommendations 
Improve health seeking behaviour to avoid serious long 
term complications associated with diabetes (for example, 
diabetic foot, amputations, blindness, death, disability 
related to stroke). Need to practice self-monitoring of blood 
glucose in order to develop skills which enhance optimal 
control of glucose. 
 
Medium-Long term recommendations 
Need for lifestyle behaviour modification in order to improve 
adherence to treatment recommendations (sticking to the 
recommended meal plans, prescribed medications as well 
as exercising regularly). Need to have glucometers for 
testing of blood sugar at home to avoid taking medications 
blindly. Overall, improving adherence requires a 
collaborative approach of the patient, the community, 
Ministry of health and health care workers. 
Further research  
Further studies are recommended to confirm the findings of 
this study in order to help health care workers to develop 
appropriate interventions. 
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